Nerve stump effects in muscle are independent of synaptic connections and are temporally correlated with nerve degeneration phenomena.
Close or distant denervation of the rat soleus muscle indicated that (1) longer soleus nerve stumps delay the onset of axon terminal degeneration and of muscle membrane changes (spike resistance to TTX) by strictly comparable times, and (2) the stump-induced delay of the muscle effect is independent of synaptic connections, because it is also obtained (RMP fall and TTX-resistance development) when sectioning a foreign nerve previously transplanted on the soleus surface but not making synaptic contacts. Both lines of evidence are consistent with the interpretation that, as far as the extrajunctional membrane properties are concerned, the effect of the length of the nerve stump on muscle is mediated by nerve terminal breakdown.